In this talk, the latest results from CMS on direct stop or sbottom pair production are reviewed. We present searches preformed for different stop and sbottom decay modes using up to 20/fb of data from the 8 TeV LHC run of 2012.
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Introduction
Despite the success of the theory of standard model (SM) to describe extremely successfully the particle physics phenomena, there are still extensions needed to describe physics at higher energies. Supersymmetry (SUSY) is considered as one of the most appealing extensions, since it provides a natural mechanism to cancel the quadratic divergences appearing in the calculated Higgs mass caused by states of much higher (e.g. Planck) scale, known as hierarchy problem. In order to have a natural solution to the hierarchy problem, SUSY requires light third generation quarks and gluinos [1] , [2] . In addition, SUSY leads to unification of the gauge couplings. If R-parity is conserved, the lightest supersymmetric particle (LSP) is stable and provides a good dark matter candidate.
Third generation (top and bottom) squarks can be produced either by decays of heavier SUSY particles such as gluino (gluino mediated production) or directly in pairs (direct production). Figure 1 shows example topologies for indirect (left) and direct (middle and right) stop production mechanisms for R-parity conserving SUSY. The existence of two undetected LSPs leads to a final state with large missing energy. In this document, preliminary results of searches in the final state with a single lepton are presented. These searches are based on data collected by the CMS detector [3] at the LHC in the 2012 pp collision at a center of mass energy √ 8 TeV, corresponding to an integrated luminosity up to 19.4/fb. In the absence of significant excess above the SM expectation, exclusion limits are derived in the context of the simplified model spectra (SMS). Figure 1 : Example of the two top squark production mechanisms. The gluino induced stop production (left) and the two decay channels for direct stop production (middle and right).
Search for gluino induced top squark production in the single lepton final state
This section presents the results of the search for gluino induced stop production, based on an integrated luminosity of 19.4/fb data. Due to the four W bosons in the final state of this signature, the single lepton final state has the largest branching fraction (∼40%). The search requires an isolated muon or electron with p T > 20 GeV [4] . We require six or more jets with p T > 40 GeV, at least two of which are identified as b-quark jets by the Combined Secondary Vertex medium working point (CSVM) b-tagging algorithm. Two independent methods have been developed to estimate the background.
The first, is using the azimuthal angle between the reconstructed W boson direction and the charged lepton, ∆φ (W,lepton) to suppress mainly the single lepton SM backgrounds (W+jets, tt(1l)). The signal region is defined as ∆φ (W,l)>1 and the dominant background is tt(2l)) where The value of R CS is roughly independent of the b-quark multiplicity [4] . This property is the primary motivation for the analysis strategy: R CS can be measured in data in the background dominated sample with N b = 1. To account residual differences of R CS with N b we also introduce a correction factor, κ RC from simulation. The SM estimation in the signal region is obtained by:
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Using Monte Carlo simulated samples, it was found that the QCD background is much smaller compared to the other SM processes, totally negligible in the muon channel. In the electron channel, the estimation of the QCD contribution is based on a method developed here [5] , [6] using data to large extend. The QCD contamination is less than 5% of the total data and negligible in ∆φ (W,l)>1. Thus the number of QCD events is subtracted only from the control region.
The ingredients of the analysis are tested in a background dominated control sample with selection identical to the search sample but with lower jet multiplicity (3≤ N jets ≤5). The results show good agreement between the observed data and the SM expectation [4] . Table 1 shows the results of the search for each region. No evidence of gluino induced stop production is observed.
The second method, is called the Lepton Spectrum method and uses the lepton transverse momentum distribution in data to predict the missing energy distribution for single lepton processes. Correction factors from simulation are introduced to correct for residual differences. In contrast to the first method, here the dominant background is tt(1l). The remaining backgrounds are estimated with additional background estimation methods. The search is performed in different regions of ME T and H T . Figure 2 (right) shows the observed ME T distributions in data compared to the predicted distributions in the combined electron and muon channels, for events with N jets ≥6 and H T >500 GeV. No evidence of gluino induced stop production is observed [4] . 
Search for direct top squark production in the single lepton final state
This section presents the results of a dedicated search for direct production of stop pairs, based on an integrated luminosity of 9.7/fb. The presence of the two W bosons in the final state leads to significant branching fraction for the single lepton topology. The search requires an isolated muon or electron with p T > 30 GeV and at least four jets with p T > 40 GeV [7] . At least one of these jets should be identified as b-quark by the CSVM b-tagging algorithm. The dominant background is tt(1l) and tt(2l). To further suppress the tt(2l) background events with an additional isolated charged particle are rejected. The search is performed for different ME T and M T (l,ME T ) region to account for the unknown mass scale of SUSY.
The SM backgrounds in the various signal regions are estimated by extrapolation factors from simulation. The expectation from MC is normalized to the data in the M T peak region (50→80
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3G Searches at the LHC with CMS Loukas Gouskos for the CMS Collaboration GeV) and then extrapolated to the large M T region. By this method, systematic uncertainties related to the luminosity calculation and tt cross section, cancel to large extend. The extrapolation factors are validated in data control regions and where necessary corrected. Four control regions, based on different selection criteria, are defined to validate the simulation of the dominant SM processes (W+jets, tt(1l) and tt(2l)) and extract the correction factors by comparing the MC expectation and the observed data. These control regions are used to derive systematic uncertainties in the background prediction for each process. The dominant systematic uncertainty is due to the limited statistical precision in the data control samples used for these tests.
The data observed in the different search regions and the SM expectation show no evidence of supersymmetric signal. Figure 4 (left) shows the ME T distribution in data compared to the SM expectations. Two example signal models are used. The results are interpreted in the context of direct top squark pair production. Upper limits are placed on the signal production cross section in the two dimensional parameter space, using that search region that provides the best expected limit. The search probes top squarks with masses up to ∼430 GeV and LSP masses smaller than ∼120 GeV, depending on the scenario. 
Summary
Supersymmetry is an appealing extension to the standard model theory and may provide a natural solution to the hierarchy problem by introducing third generation squarks with masses at the order of several hundred GeV. We presented results for gluino induced top squark production and direct top squark pair production in final states with a single lepton. No evidence of supersymmetric signal is observed. The results used to constraint even further the available parameter space.
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